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C* Antarctica Lipase B Nucleotide and Amino Acfd Sequence 

10 20 30 40 50 60 

ctaccttccggttcggaccctgccttttcgcagcccaagtcggtgctcgatgcgggtctg 
riPSGSDPAFSQPKSVLJOAGl, 

70 80 90 100 110 120 

a.cctgccagggtgcttcgccatcetcggtctccaaacccatccittctcgtccccgg'aacc 
TCQOASPSSVSKPIIi IiVPG T 
130 140 ISO 1^0 170 180 

ggGaccacaggt:ccacagtcgttcgactcgaactggat:ccccct:ct:caacgcagttgggt 
GTTGPQSFDSNWIPLSTQIiG 
190 200 210 220 230 240 

tacacacGctgctggatctcacccccgccgttcatgctcaacgacacccaggtcaacacg 
YTPCWISPPPFMLSfDTQVNT 

250 260 270 280 290 200 

g^gtacatggtcaacgccatcaccgcgctctacgctggttcgggcaacaacaagcttqcc 
ETMVNAITALYAGseNNKIiP 

310 320 330 340 350 3ff0 

gtgcttacctggUCCcagggtggtctggttgcacsagtggggtctgaccttcttccGcagt 

370 380 390 400 410 420 

atcaggtccaaggtcgatcgacttatggcctttgcgcccgactaoaagggcaccgtcctc 
I. RSKVDRLMAFAPDYKGTVL 
430 440 450 460 470 480 

gccggccctctcgatgcactcgcggttagtgcsaccctccgtatggeagcaa^ccacc^gt 

AGPLDAIiAVSAPSVW QQTTG 

490 500 510 520 530 540 

tcggcactcaccaccgcactccgaaacgcaggtggtccgacccagatcgfcgccgagcacc 

SALTrAIiRNAGG 1-,T Q X V P T T 

550 SeO 570 580 590 €00 

aacctctactcggcgaccgacgagatcgttcagcctcaggtgtccaactcgccactcgac 
NtiYSATDEIVQPOVSWSPLD 

610 620 *g30 640 650 ^60 

tcatcctacctcttcaacggaaagaacgticeaggaacaggoegtgtgtgggccgctgttc! 
S SYLFNGKNVQAQAVCGPliF 

670 680 690 700 7X0 720 

gtcatcigaccatgcaggctcgetc^cctegeagccdtccdacgtcgtcggtcgatcogcc 
VIDHAOSLTSQFSYVVGRSA 

730 740 750 760 770 700 

ctgcgctccaccacgggccaggctcgtagtgcagactatggcabtacggactgcaaccct 
LRSTTGQARSADYGITDCHP 

790 BOO 810 B20 830 840 

cttcccgccaatgatctgactcccgagcaaaaggtcgccgcggctgcgctcctggcgccg 
LPANDLTPBQ-KVAAAALLAP 

850 860 870 fi&O 890 900 

gcagctgcagccatcgtggcgggtccaaagcagaacitgcgagcccgacctcatgccctac 
AAAAIVAOPKQNCHPDLMPY 

910 920 930 S40 950 

accccicccctttgcagtaggcaaaaggacctgctcciggeatcgtcaccccctgafSEQ ID NO: 1) 
ARPF AVGICRTCSGXVTP* (SEQ ID NO; 2) 

FIG. 15A 
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PCR 011509 for QotiSda aiUardiea Upase B 

OBgosfyrpPMALB 

PrimaA:yfi<gfipattccaicateotcatcataoa8cag€gg«^^tte<® 3) 
ItiiiixB:S'clofig^gDogcetsrcag£ggetgfii««itB€cg{3*(S^ ID NO: 4) 

0/^ for FoM Afi/teff ARs 

Ml* m 

Ml- W52Y 

PnUtt M2K f'cp etc eu ctA Cat ccc oct cte3* 
(SEQIDNO: 6) 

la3- F117Y 

PiimerliDF: 5^t^acetActtcow«gt«tc3' 
{SEQID NO: 8) 

OIlaosfbrpYal^CALB 
PlimfirC 

£gA Tg^ gat tE£ dt caa UL-3' 
(SEQ1DNO:10) 

Ol^sformor^pron0 PCR 

FitaieiB: 

y^ia e0t gga tt&cAcat ofitcT 

(SEQ ID NO: 12) 

Fiai5B 



SiiinBrltt2S:51gaga2gggB>lOT%(teEae(i:e3^SEQ ID NO: 7) 



FiiiiiEcM3R:S^aittg6geaa{(raste^mc3'(SEQ ID NO: 9) 



TtimerD: 

y.m*g«aagg^gcggttBw-y(SEQ ID NO: 11) 



PlimtrD: 

y'yw*g»iH»ggigEcggccBK-3'(SEQ ID NO: 13) 
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fiubtiliflin E Ruol&otide mi imiw Aoi4 Qogoftncd 

10 ^0 SO 40 SO 60 70 80 

atg tctgtgoaggotgccggaftaaaqcagtaaagaaaagaaa tHr^ ttgbcggat tta^acag^caatflpgtgdoatgag 
HSVQAACKSSZBKKriVGFEQlHBAHS 
90 100 UQ 120 130 140 150 1(0 

SAKKKDVISBKGGKVQKQFKYVNAAA 
170 100 IM 200 210 220 230 240 
<meattggatgaa&aflgctgtaaa«gaattga3aaaagatccgagcgt^ 

ATLDEKAVKELKKDPSVAYVBEDHIAa 
250 260 270 280 290 300 310 320 

gaatatgcgcaatctgttccttatggoattt^otcaaattaaagcgccgg^tcttcactctu^ 
EyAflSVPYGiafllKAPALHSQCyffGSH 
330 340 350 360 374 3S0 390 400 

cgtaa»9tagctgtE;atcgacagcggaattgactcttotcatc^ 
VKVAVIDSGIDGflH&PLHVaGSASffV 
410 A20 430 440 450 460 470 460 

ottotgaaacaaacceataccagga6ggcagtf»tcacggl»ogcatgtagc»:ggta^ 

PSE71IPrQDQS3S6IHVA6TJAALNN8 

4^0 500 510 S20 530 540 550 560 

atcggtgttotgggcgttagGoedag^r^toatt&tatgcagta^^ 
IGVIreVSPSASlYAVKV]:.DfiTCSCQrfi 

570 5B0 - 590 60O 610 620 £30 640 

ctggatUttda9ggcattgagtgggcx!att±ceaacaatatggat^^ 
17IIHGI{:nAXSHNHCVIHM3L$GPTG 

£50 €60 670 630 690 700 710 720 

ttacagcgfltgaaaacagtggtt^oaa^gccgtttccageggtatcgtcgttgctgccgca^^^ 
SEALKSVVD-KAVSSGIVVAAAAGITBGS 

730 74D 7S0 760 110 7B0- 790 BOO, 

tccggas^caoaagoacagtcggctajDgctgcaaaatatCCttctaBtattgt^ 

SCS TSTVCyPAKYPSTIAVGAVHs'SNQ 
BIO B20 830 B40 850 860 670 BBO 

Mgogcttoattatcc^cgcciqgttctgQgcttgatgtgatggctcotggcgt^^ 

RJlSFSSAeSEI.DVMAPGVBIQB!PLPG 
990 500 910 S20 S2Q 940 950 960 

gcaottacggcgottataacggaacgtocatggogaotootoaogttgccgs^^ 

GTYCAYKGSSIlATPHVAGAAAtlLSKH 
970 980 990 IDOO 1010 102C 1030 1040 

MgafAi^gaoaa^cgDgeaagtCcgfegatogtttagaaagcflctgcaacatatGttggam 
PTWIPNAQVRORLESSATTLQHSPXYGK 

1050 lOfiO 1070 
agggttaatoaacgtaaaagcagctgaacaataa (SEQ ID NO: 14) 
GLINVQAAAQ* (SEQ ID NO: 15) 

FIG. 16A 
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Subtilisin Amino Acid Alignment 
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10 U 12 13 14 IS IS 17 le 



29 29 3D 31 32 33 34 35 3E 



4( 47 4e 49 50 51 52 S3 54 



64 ffS K 67 66 69 70 71 72 



82 83 84 S5 K 67 Sfi 89 90 
VALLarSiYVALlLAPIOilSBALAeUr 
VALLSUGlSVALaERFSOSERALASER 
VALISVAIAinLALAPSOSBBALASER 

100 101 102 103 104 105 106 1D7 108 



, GLY ASff SSR OLY — mmm (SEQ ID NO: 16) 
. CL^ AER OLD Q.Y £Qt SBR GLY SBR (SEQ ID NO: 17) 
. (M AS^ GUT GLY TBS SSR eiY SES (SEQ ID NO: 18) 

FIG. 16B 
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Subfilisin Amino Acid Alignment (conf d.) 



16% 1€4 165 W 167 1S€ UB 170 171 

ILB SBR — — TYR BEO MA AUG 

m SEB m VAL GL7 m CBO LYS 
SER SER m VAli GLY m EBO GUf LYS 

UX 182 m iM leS IM 187 168 1B9 
THR ASP ASN ASN ASNJtRG AIA 8BR 
VBL ASN SBS SM ASH GUI ASa AIA SSR 

VAL ASP SBR SER ASK diir ARG AEA SBR 

195 300 201 202 203 204 205 206 207 
ILE VAL AIA t>BO €LY VAL ASN TTAL GliH 
VALHElAIAl»&0 6IiYVALSEftILB6U} 
VAL KSE AtA. m OLY VAL SEa XLB CSB 

21? 218 219 230 221 222 231 324 225 
SB^I/EDASHOLYIHRSERHBSAIAm 
AEATYRASHCDYlSRCYSK&TAIiAIBK 
ALA LYS SEE GIiY THR SBR HBT AIA SBR 

235 236 337 238 239 240 24X 242 '213 
VAI> LYS GUI LYS ASK PRO SER TSf SSR 
UaiSSa SEBl LYS HIS FRO TER TRP THE 
ILB LSU SER LYS HIS PRO ASN TRS THR 

253 254 255 256 257 258 259 260 261 
ASH TBR ALA TBR SER IiBO GLY SER lUR 
SBR ISR AIA m m LEO €LY ASN SER 
ASN TBR THR m LYS LSO (3LY ASK SBR 
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271 272 273 374 275 276 
ALA fflC AIA AIA THR ARG (SEQ ID NO: 16) 
VAL SLN ALA AIA ALA GLN (SEQ ID NO: 17) 
VAL GLM ALA ALA ALA GLN (SEQ ID NO: 18) 



FIG. 16C 
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FCR0I|2DsftrSnb(iIislBE 

(SEQ ID NO: 19) 



agclg($i%^gtcgat3'(SEQ ID NO: 20) 



1- K27Y 

FS'-ggctctfficgblliTgligictgttalfiJ' 
(SEQ ID NO: 21) 

K 5Ugt aie fflc tae At& ttc gft ^ gecd* 
(SEQ ID NO: 22) 

FS'^baitdttct'bCcaeoceseilee^' 
(SEQ ID NO: 23) 

R S'sica agt ^ GtA 4sa sag aat taa ' 
(SEQ ID NO: 24) 

3J- D36Y 

F y-fSC agB Eza Bit T act dt etc flt&-3' 
(SEQ ID NO: 25) 

RS'igttgasaaeagtA atttBe£Btg|i>3' 
(SEQ ID NO: 26) 

3,2- mm 

(SEQ ID NO: 27) 
R 9'la act gpctcciTA BBgtgt get 0(^3' 
(SEQ ID NO: 28) 

4.1- KITOY 

F 5'^ tac cct eca TtT (at eot ttt net a*)' 

(SEQ ID NO: 29) 



42- KWSY 



(SEQ ID NO: 30) 



SJ- G6IY 

FS'<«a(BP6aggsaTAeflgt(ctcBe|^'(SEQ ID NO: 33) 
RS'-oa{;iga^aet^Agtoc|ggtate3'(SEQ ID NO: 34) 

Sir &m 

FS^eitgcttgatTAT«eaegaagee^'(SEQ ID NO: 35) 
RS''9«^t£ctgtATABloiaewtt-3' (SEQ ID NO: 36) 
tl- H17Y 

F5'-86St«g8ct^raetctEaaeEf:t-3' (SEQ ID NO: 37) 
S5'4geettg«gftg(iaigqeeciKegh3' (SEQ ID NO: 38) 
SJr 786Y 

r 5'-€igegBg|ti«6TAT«B08ntcatla^(SEQ ID NO: 39) 
R3'HaaigatgcgctAIAgct23CS»c«-3'(SEQ ID NO: 40) 
7- P201Y 

F5'-^B«e»feS*TMgBBBlgtaBtc>.y (SEQ ID NO: 41) 
R5^ggacap8ocaTAB8ccatcacBlCH3'(SEQ ID NO: 42) 



FS'-aecscagg»tctTaTcttgatgtgatg-3' 

(SEQ ID NO; 31) 
R 5'-c«l cacsie aag AtAaga as ^ gct-3' 

(SEQ ID NO: 32) 

FIG. 16D 
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